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(54) Recording rate automatic setting recording device and recording rate automatic setting
recording method

(57) A recording rate automatic setting recording
device in which, a microcomputer block (30), detects a
recording time on the basis of recording reservation in-
formation, and detects an entire capacity and a remain-
ing capacity of a first recording surface of an information
recording medium (1001), and assumes that a capacity
which is at least half of the entire capacity of the first

recording surface is a remaining capacity of a second
recording surface of the information recording medium
(1001), and calculates an entire remaining capacity by
adding together the remaining capacity of the first re-
cording surface and the remaining capacity of the sec-
ond recording surface, and sets a recording bit rate from
the entire remaining capacity and a reservation record-
ing time.
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Description

[0001] The present invention relates to an information
recording device which can record information onto a
hard disk or the like, and which can play back the infor-
mation recorded on the hard disk or the like, and which
can record information onto recording media such as a
DVD (digital versatile disk) or the like, and which can
play back the information recorded on the DVD. In par-
ticular, the present invention relates to a recording rate
automatic setting recording device and a recording rate
automatic setting recording method which set a record-
ing bit rate in consideration of recording capacities of a
front surface (first recording surface) and a back surface
(second recording surface) of a both surfaces recorda-
ble DVD.
[0002] In recent years, optical disk playback devices
which handle dynamic images, for playing back optical
disks on which dynamic images and audio are recorded,
have been developed. These devices, such as, for ex-
ample, LD, video CD playback devices or the like, have
become popular for viewing movie software, enjoying
karaoke or the like.
[0003] Currently, a DVD standard has been proposed
which utilizes the MPEG2 (Moving Image Coding Expert
Group) method that has been standardized internation-
ally, and which utilizes the AC3 audio compression
method. This standard supports a dynamic image com-
pression method with the MPEG2 method in accord-
ance with an MPEG2 system layer, and supports an au-
dio compression method with the AC3 audio compres-
sion method and an MPEG audio compression method.
Moreover, supplementary image data in which bitmap
data is run-length-compressed can be treated as the
subtitles of a movie, karaoke or the like. Further, control
data for special playback (a navigation pack) such as
fast forward, reverse or the like is added to the standard.
Moreover, in the standard, ISO9660 and micro UDF
standards are supported such that the data of a disk can
be read by a computer.
[0004] Further, as a standard of a medium itself, fol-
lowing the standards of DVD-ROMs which are media of
DVD-videos, standards of DVD-RAMs (recording ca-
pacity: about 4.7 GB) have been completed, and
DVD-RAM drives have begun to become popular as pe-
ripheral devices of computers.
[0005] Further, currently, a standard of RTR (Real
Time Recording)-DVDs which utilizes DVD-RAMs is be-
ing completed, and the verification operation has been
finished. The standard of RTR-DVDs has been con-
ceived of on the basis of the standard of DVD-videos
which are currently on the market. Further, a file system
corresponding to RTR-DVDs has also been standard-
ized.
[0006] Further, a device which can record and play
back broadcasting signals by using a built-in hard disk
drive (HDD) has appeared. The hard disk drive can
record data of, for example, 100 gigabytes or more.

[0007] A hard disk device which records information
on a hard disk drive, a DVD device which records infor-
mation on a DVD, and a DVD/hard disk device which
records information on both of a hard disk drive and a
DVD are all mass recording devices. These devices can
record a large number of programs, and, for example, it
is predicted that recording based on recording reserva-
tions increases.
[0008] Further, in order to precisely realize recording
reservations, there is the need to precisely recognize
the remaining capacity of the disk, and to appropriately
set the recording bit rate in accordance with the remain-
ing capacity. For example, if a recording bit rate is set
to be high (high vividness) regardless of the fact that the
remaining capacity is low, there are cases in which a
program cannot be recorded to the end thereof.
[0009] Among DVD-RAMs, both surfaces recordable
or two-layer recordable disks have been proposed. Disk
management information is recorded on the respective
recording surfaces or the respective recording layers of
the DVD-RAMs. At the time of recording, the disk man-
agement information recorded on the target recording
surface or recording layer is read, and the entire capac-
ity, the recorded (used) capacity, the free capacity, and
the like can be known from the disk management infor-
mation. However, if there are a plurality of recording sur-
faces or recording layers, although the remaining ca-
pacity of one recording surface or recording layer can
be known, the remaining capacities of the other record-
ing surfaces or recording layers cannot be known.
Therefore, when a recording reservation or the like is
carried out, it is impossible to judge over a plurality of
surfaces whether the remaining capacity is appropriate
or not for the length of time of the reserved recording
program. Simply, when the method is a method which
sets the recording bit rate for the remaining capacity
read from a single surface, if the remaining capacity is
low at the front surface, regardless of the fact that there
is sufficient remaining capacity at the back surface,
there are cases in which the bit rate is set to be low and
poor image quality recording occurs.
[0010] An object of the present invention is to provide
a recording rate automatic setting recording device and
a recording rate automatic setting recording method
which can set an appropriate recording bit rate for a disk
having a plurality of recording surfaces.
[0011] To solve the above-described problems and
achieve the objects, a recording rate automatic setting
recording device and a recording rate automatic setting
recording method are structured as follows.

(1) A recording rate automatic setting recording de-
vice of the present invention comprises: recording
means for recording a video signal on a predeter-
mined recording surface of an information recording
medium; reserved recording time detecting means
for, on the basis of recording reservation informa-
tion, detecting a reserved recording time needed for
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reserved recording; remaining capacity calculating
means for detecting an entire capacity and a re-
maining capacity of a first recording surface of the
information recording medium which can be ac-
cessed by the recording means, and for, assuming
a capacity which is at least half of the entire capacity
of the first recording surface to be a remaining ca-
pacity of a second recording surface of the informa-
tion recording medium, calculating a capacity, in
which the remaining capacity of the first recording
surface and the remaining capacity of the second
recording surface are added together, as an entire
remaining capacity; first recording bit rate setting
means for setting a recording bit rate, on the basis
of the entire remaining capacity calculated by the
remaining capacity calculating means and the re-
served recording time detected by the recording
time detecting means; and first recording control
means for, in accordance with the recording bit rate
set by the first recording bit rate setting means and
the recording reservation information, recording a
target video signal onto the first and second surfac-
es of the information recording medium.
(2) A recording rate automatic setting recording
method of the present invention comprises: detect-
ing a reservation recording time needed for re-
served recording on the basis of recording reserva-
tion information; detecting an entire capacity and a
remaining capacity of a first recording surface of an
information recording medium; assuming a capacity
which is at least half of the entire capacity of the first
recording surface to be a remaining capacity of a
second recording surface of the information record-
ing medium; calculating a capacity, in which the re-
maining capacity of the first recording surface and
the remaining capacity of the second recording sur-
face are added together, as the entire remaining ca-
pacity; setting a recording bit rate, on the basis of
the entire remaining capacity and the reservation
recording time; and recording a target video signal
onto the first and second recording surfaces of the
information recording medium in accordance with
the recording bit rate and the recording reservation
information.

[0012] This summary of the invention does not nec-
essarily describe all necessary features so that the in-
vention may also be a sub-combination of these de-
scribed features.
[0013] The invention can be more fully under stood
from the following detailed description when taken in
conjunction with the accompanying drawings, in which:

FIG. 1 is a block diagram showing a schematic
structure of a recording/playback device according
to an embodiment of the present invention.
FIG. 2 is a figure showing a portion of a directory
structure of a DVD system.

FIG. 3 is a figure showing an example of a format
of video data.
FIG. 4 is a figure showing details of RID data.
FIG. 5 is a figure showing a hierarchical structure
of a video manager (VMG).
FIG. 6 is a figure showing, in further detail, contents
of a program chain information table (PGCIT) in pro-
gram chain information (PGCI).
FIG. 7 is a figure hierarchically showing a movie AV
file information table (M_AVFIT) in the video man-
ager (VMG).
FIG. 8 is a figure showing an example of disk man-
agement information.
FIG. 9 is a flowchart showing a first part of a record-
ing processing which handles reserved recording.
FIG. 10 is a flowchart showing a second part of the
recording processing which handles reserved re-
cording.
FIG. 11 is a flowchart explaining setting of recording
reservation information.
FIG. 12 is a flowchart showing a first part of a disk
replacement processing.
FIG. 13 is a flowchart showing a second part of the
disk replacement processing.
FIG. 14 is a figure showing a flow of setting of re-
cording reservation information.
FIG. 15 is a flowchart showing a reserved recording
failure display processing.
FIG. 16 is a figure showing an example of display
of information relating to a reserved recording fail-
ure.

[0014] Hereinafter, embodiments of the present in-
vention will be described with reference to the drawings.
[0015] FIG. 1 is a diagram showing an example of a
recording/playback device (a recording rate automatic
setting recording device) to which the present invention
is applied. Broadly classifying the respective blocks in
FIG. 1, the main block of a recording section is shown
at the left side, and the main block of a playback section
is shown at the right side. The blocks of respective sec-
tions of FIG. 1 will be described in detail later.
[0016] FIG. 2 shows a portion of a directory structure
of a DVD system. FIG. 2 shows the directory (which is
shown as DVD_RTAV herein) structure of, in particular,
a real time recording DVD (RTR-DVD) of a DVD system.
[0017] Respective files of VR_MANGR.IFO serving
as a video manager file, VR_MOVIE.VRO serving as a
movie video file, VR_STILL.VRO serving as a still pic-
ture video file, VR_AUDIO.VRO serving as an audio vid-
eo file, and VR_MANGR.BUP serving as a backup of
the video manager, exist in the directory (DVD-RTAV).
[0018] Navigation data is recorded in the
VR_MANGR.IFO file. This navigation data is data for
advancing a program set, a program, an entry point, a
play list, or the like.
[0019] The VR_MOVIE.VRO file is a so-called movie
AV file for recording a movie video object (movie VOB).
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This VR_MOVIE.VRO is used for recording an original
VOB composed of video parts including arbitrary sub-
picture units. Further, at this time, audio parts relating
to the video parts are also included in the original VOB.
[0020] The VR_STILL.VRO is a still picture AV file for
recording a still picture VOB.
[0021] Further, the VR_AUDIO.VRO is a still picture
additional audio file for recording an additional audio
stream for a still picture. The still picture additional audio
file shows audio streams recorded by after recording.
The still picture additional audio file is used in combina-
tion with several video parts recorded in the VR_STILL.
VRO.
[0022] The VR_MANGR.BUP is a backup file of the
VR_MANGR.IFO.
[0023] FIG. 3 of (A) shows a file structure of the
above-described VR_MANGR.VRO.
[0024] Video files have a hierarchical structure. A sin-
gle video file is composed of a plurality of VOBs (video
objects). A single VOB is composed of a plurality of VO-
BUs (video object units). A single VOBU is composed
of a plurality of packs. An RDI pack, a V pack, an A pack,
and the like exist as the packs.
[0025] The V pack is a pack in which video data is
compressed by the MPEG2 method, and is composed
of a pack header, a packet header, and a video data sec-
tion. The A pack is a pack in which audio data is proc-
essed by a method such as, for example, linear PCM,
MPEG, AC3 or the like. The A pack is composed of a
pack header, a packet header, and an audio data sec-
tion.
[0026] FIG. 3 of (B) shows a format of video data
based on the MPEG2 method.
[0027] A group of pictures (GOP) is a compression
unit of a plurality of video frames. A sequence header is
added to the head of the group of pictures. A starting
code (SHC) of the sequence header, a number (HS) of
longitudinal lines of pixels, a number (VS) of lateral lines
of pixels, an aspect ratio (PAR), and the like are de-
scribed in the sequence header.
[0028] The RDI pack shown in FIG. 4 is called a real
time data information pack (RDI_PCK). The real time
data information pack includes real time general infor-
mation (RDI_GI), display control and copy control infor-
mation (DCI_CCI), manufacturer information (MNFI),
and the like.
[0029] The real time general information (RDI_GI) in-
cludes information showing the start time at which the
first field of the VOBU to which this information belongs
is played back, namely, VOBU_S_PTM, and information
showing the recording time of this VOBU, namely,
VOBU_REC_TM.
[0030] The display control and copy control informa-
tion (DCI_CCI) includes (DCI_CCI_SS) which shows
the status of the display control information (DCI) and
the copy control information (CCI), and the display con-
trol information (DCI) itself, and the copy control infor-
mation (CCI) itself.

[0031] Among the (DCI_CCI_SS), a display control
information status (DCI_SS) identifies a case in which
only effective aspect ratio information exists (01b), and
a case in which an effective aspect ratio, a subtitle
mode, and a film camera mode exist (11b).
[0032] The display control information (DCI) includes
aspect ratio information, subtitle mode information, and
the film camera mode.
[0033] The aspect ratio information shows that the as-
pect ratio is 4:3 (0000b), or that the aspect ratio is 16:9
(0001b). When a source picture is a letter box, the as-
pect ratio information identifies that the letter box (14:9)
is a screen center arrangement (1000b), the letter box
(14:9) is a screen top arrangement (0100b), the letter
box (16:9) is a screen center arrangement (1101b), the
letter box (16:9) is a screen top arrangement (0010b),
the letter box (>16:9) is a screen center arrangement
(1010b), and the letter box (14:9) is a full format and
center arrangement.
[0034] The subtitle mode identifies that the subtitle
does not open (00b), the subtitle is in an active image
area (01b), and the subtitle is out of an active image
area (10b).
[0035] The film camera mode identifies a camera
mode (0b), and a film mode (1b).
[0036] FIG. 5 is a figure showing the hierarchical
structure of the video manager (VMG) and showing a
management system of a data playback procedure.
[0037] The data playback procedure recorded in the
video file is defined by a program chain (PGC) such as
shown in FIG. 5. In this program chain (PGC), a cell
(Cell) is defined. In the cell (Cell), the VOB to be played
back is defined. The portion of the PGC on which con-
crete information is recorded is program chain informa-
tion (PGCI) among the VMG files. There are two types
of PGCIs: one is an original PGCI (ORG_PGCI), and
the other one is a user defined PGC table (UD_PGCIT).
[0038] FIG. 6 is a figure showing the contents of the
program chain information table (PGCIT) in the program
chain information (PGCI).
[0039] A program type (PG_TY) showing whether the
program corresponding to the program chain can be
erased or not, the number of cells in the program, pri-
mary text information (PRM_TXTI) to be described in
the program, a pointer number (IT_TXT_SRPN) to the
text information, and representative image information
(REP_PICTI = the cell number and the pointer in that
cell) are described in the program chain information.
[0040] Here, returning to FIG. 1, the recording/play-
back device which handles the standardized disks de-
scribed above will be described.
[0041] The playback processing at the recording/
playback device shown in FIG. 1 is carried out in accord-
ance with the program chain information (PGCI) show-
ing the playback procedure of the program. The PGCI
can designate a plurality of programs (PG). Cell infor-
mation (CI) is defined in the PGCI. A cell entry point
(C_EPI) is designated by the CI, and the VOB to be
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played back is specified. Further, a special PGC for play-
ing back in the recorded order is called an original PGC,
and the information of the original PGC is recorded as
ORG_PGCI. Moreover, the attribute information of the
video data at this time (resolution information, aspect
information, audio attribute information, and the like) are
recorded in stream information (STI) in the VMGI. Fur-
ther, the above-described pack is a minimum unit which
carries out the data transfer processing. The minimum
unit of logical processing is a cell unit. Namely, the log-
ical processing is carried out in cell units. Accordingly,
when recording is carried out, recording signals are con-
verted to a format which matches the above-described
format.
[0042] The recording/playback device has, as the
main structure thereof, a hard disk drive device 2001,
and a disk drive 35, an encoder section 50, a decoder
section 60, and a microcomputer block 30. The disk
drive 35 rotationally drives an optical disk 1001 as an
information storage medium which can form video files,
and carries out reading and writing of information from
and onto the optical disk 1001. The encoder section 50
forms the recording side. The decoder section 60 forms
the playback side. The microcomputer block 30 controls
the operation of the body of the device.
[0043] The encoder section 50 is provided with an
ADC (analog digital converter) 52, an encoder group 53,
a formatter 56, and a buffer memory 57. The encoder
group 53 includes a V (video) encoder, an A (audio) en-
coder, and an SP (sub-image) encoder. The formatter
56 makes outputs of the respective encoders be in pre-
determined formats.
[0044] An external analog video signal + an external
analog audio signal from an AV input section 42, or an
analog video signal + an analog audio signal from a TV
(television) tuner 44 are inputted to the ADC 52.
[0045] The ADC 52 digitizes the inputted analog video
signal by, for example, a sampling frequency of 13.5
MHz and a number of quantization bits of 8 bits. Namely,
a brightness component Y, a color difference component
Cr (or Y-R), and a color difference component Cb (or
Y-B) are respectively quantized by 8 bits.
[0046] In the same way, the ADC 52 digitizes the in-
putted analog audio signal by, for example, a sampling
frequency of 48 kHz and a number of quantization bits
of 16 bits.
[0047] Note that, when a digital video signal and a dig-
ital audio signal are inputted to the ADC 52, the ADC 52
through-passes the digital video signal and the digital
audio signal. Further, the ADC 52 may carry out a jitter
reducing processing and a sampling rate changing
processing on the digital video signal and the digital au-
dio signal without altering the contents thereof. Howev-
er, when the sampling frequencies or the like of the dig-
ital video signal and the digital audio signal are different,
the ADC 52 carries out a conversion processing on the
digital video signal and digital audio signal.
[0048] The digital video signal outputted from the

ADC 52 is transmitted to the formatter 56 via the V en-
coder. Further, the digital audio signal outputted from
the ADC 52 is transmitted to the formatter 56 via the A
encoder.
[0049] On the basis of the MPEG2 or MPEG1 stand-
ard, the V encoder converts the inputted digital video
signal to a digital signal compressed by a variable bit
rate. Further, on the basis of the MPEG or AC-3 stand-
ard, the A encoder converts the inputted digital audio
signal to a digital signal compressed by a fixed bit rate
or a digital signal of a linear PCM.
[0050] Here, a case in which a supplementary image
signal is inputted from the AV input section 42 is con-
ceived. For example, a case in which a signal from a
DVD video player having an independent output termi-
nal of the supplementary image signal is inputted from
the AV input section 42 is conceived. Or, a case in which
a DVD video signal having such a data structure is
broadcast, and is received at the TV tuner 44 is con-
ceived. The supplementary image signal (supplementa-
ry image pack) in the DVD video signal is inputted to the
SP encoder. The supplementary image signal inputted
to the SP encoder is arranged to a predetermined signal
format, and transmitted to the formatter 56.
[0051] While the formatter 56 is using the buffer mem-
ory 57 as a work area, the formatter 56 carries out pre-
determined signal processings on the video signal, au-
dio signal, supplementary image signal, and the like
which are inputted. In this way, recording data, which
matches the format (file structure) as described above
in FIG. 3 and FIG. 4, is outputted to a data processor 36.
[0052] The information encoded in the encoder sec-
tion 50 and the management information prepared in the
encoder section 50 are supplied to the hard disk device
2001 via the data processor 36, and may be recorded
onto the hard disk. The information recorded on the hard
disk may be recorded on the optical disk 1001 via the
data processor 36 and the disk drive 35. Moreover, the
information encoded in the encoder section 50 and the
management information prepared in the encoder sec-
tion 50 may be recorded onto the optical disk 1001 via
the data processor 36 and the disk drive 35.
[0053] Further, when the information recorded on the
hard disk of the hard disk device 2001 is the same as
the data format of the optical disk 1001, the information
in the hard disk is not encoded, and is recorded as it is
onto the optical disk.
[0054] Further, when the information recorded on the
hard disk of the hard disk device 2001 is different from
the data format of the optical disk 1001, the information
read out from the hard disk is encoded in the encoder
section 50, and is recorded onto the optical disk 1001.
[0055] Here, standard encoding processing contents
for preparing the recording data onto the optical disk
1001 will be briefly described. When the encoding
processing starts in the encoder section 50, the param-
eters necessary for encoding processing the video
(main image) data and the audio data are set. By using
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the set parameters, the main image data is subjected to
pre-encoding processing. In this way, the distribution of
the amount of codes appropriate for the set average
transfer rate (recording rate) is calculated. On the basis
of the code amount distribution obtained by the pre-en-
coding processing, the encoding processing of the main
image data is executed. At this time, the encoding
processing of the audio data is executed at the same
time. In the same way, the parameters necessary for en-
coding processing the supplementary image data are
set, and supplementary image data encoding-proc-
essed is prepared.
[0056] The main image data, the audio data, and the
supplementary image data which have been subjected
to encoding processing are combined and converted in-
to the structure of a video object set VOBS. The cell is
set as the minimum logical unit of the main image data
(video data), and cell information as described in FIG.
5 is prepared. Next, the structure of the cell which forms
the program chain PGC, and the attribute information
and the like of the main image, the supplementary im-
age, and audio are set, and a VMG file including various
information is prepared. The information obtained at the
time of encoding the respective data are used for a por-
tion of the attribute information.
[0057] The main image data, the audio data, and the
supplementary image data which have been subjected
to encoding processing are subdivided into packs (FIG.
3) of a constant size (2048 bytes). Note that time stamps
such as a PTS (presentation time stamp) showing a
playback time, or a DTS (decoding time stamp) showing
a decoding time, or the like are appropriately described
in the packs. As for the PTS of the supplementary im-
age, a time arbitrarily delayed more than the PTS of the
main image data or the audio data in the same time pe-
riod of playback may be described.
[0058] Further, the RDI pack (which corresponds to a
navigation pack) is disposed at the head of the video
object unit VOBU such that playback in the order of the
time codes of the respective data is possible, and the
respective cells are arranged. In this way, the video ob-
ject VOB to be composed of a plurality of cells is struc-
tured. The video object set VOBS is recorded in the
movie video file as a program by collecting one or more
video objects VOB.
[0059] Note that, when the DVD playback signal is
digitally copied from a DVD video player, because the
contents of the above-described cells, program chain,
management table, time stamps, and the like are deter-
mined from the start, there is no need to prepare them
again.
[0060] The components which record information on
the optical disk 1001 and which play back information
from the optical disk 1001 are the disk drive 35, the data
processor 36, a temporary storage section 37, and an
STC (system time counter or system time clock) 38.
[0061] The temporary storage section 37 buffers a
fixed amount of data among the data (the data to be out-

putted from the encoder section 50) to be written on the
optical disk 1001 via the data processor 36 and the disk
drive 35. Further, the temporary storage section 37 buff-
ers a fixed amount of data among the data (the data to
be inputted to the decoder section 60) played back from
the optical disk 1001 via the disk drive 35 and the data
processor 36. The disk drive 35 has a rotary control sys-
tem, a laser driving system, an optical system, and the
like.
[0062] For example, when the temporary storage sec-
tion 37 is composed of a semiconductor memory
(DRAM) of 4 Mbytes, the temporary storage section 37
can buffer about 8 seconds of recording data or play-
back data at a recording rate of an average of 4 Mbps
(bits per second).
[0063] Further, when the temporary storage section
37 is composed of an EEP (electrically erasable and
programmable) ROM (= flash memory), the temporary
storage section 37 can buffer about 30 seconds of re-
cording data or playback data at a recording rate of an
average of 4 Mbps.
[0064] Moreover, when the temporary storage section
37 is composed of a microminiature HDD (hard disk
drive) of 100 Mbytes, the temporary storage section 37
can buffer 3 minutes or more of recording data or play-
back data at a recording rate of an average of 4 Mbps.
[0065] When the remaining capacity of the optical disk
1001 is used up in the midst of recording onto the optical
disk 1001, during the time until a new disk is prepared,
the picture may instead be temporarily recorded in the
temporary storage section 37. Of course, the picture can
temporarily be recorded in the hard disk device 2001.
[0066] When the disk drive 35 is a high speed drive
(more than double speed), the data excessively read out
can be temporarily stored in the temporary storage sec-
tion 37. If the data read out from the optical disk 1001
are buffered at the temporary storage section 37, there
is a countermeasure to vibration shock. Namely, if a
reading error is temporarily caused due to an optical
head (not shown) being shifted by vibration shock, due
to the playback data buffered at the temporary storage
section 37 being outputted, it is possible to not interrupt
the playback image.
[0067] The data processor 36 supplies the DVD re-
cording data outputted from the encoder section 50 to
the disk drive 35 in accordance with the control of the
microcomputer block 30. Further, the data processor 36
fetches the DVD playback signal played back from the
optical disk 1001, from the disk drive 35 in accordance
with the control of the microcomputer block 30. Moreo-
ver, the data processor 36 rewrites the management in-
formation recorded on the optical disk 1001, and deletes
the data (file or video project) recorded on the optical
disk 1001.
[0068] The microcomputer block 30 is equipped with
an MPU (micro processing unit) or a CPU (central
processing unit), and a ROM in which a control program
and the like are written, and a RAM for providing a work
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area necessary for executing programs. In accordance
with the control program stored in the ROM, the MPU of
the microcomputer block 30 uses the RAM as a work
area, and carries out defective place detection, unre-
corded region detection, recording information record-
ing position setting, UDF recording, AV address setting,
and the like.
[0069] Further, the microcomputer block 30 has an in-
formation processing section necessary for controlling
the whole system. For example, the microcomputer
block 30 is equipped with a copy information detecting/
setting section, a directory detecting section, a VMG
management information preparing section, a remain-
ing capacity amount detecting section, a recording/play-
back control section, a recording reservation informa-
tion processing section, a recording capacity detecting
section, and a recording bit rate computing section. The
copy information detecting/setting section detects copy
information which shows, for the target video/audio sig-
nal to be recorded, that copying is prohibited, or dupli-
cate copying is prohibited, or there are no restrictions
on copying, or the like. The remaining capacity detecting
section detects the remaining capacity of the recording
destination (optical disk 1001 or HDD 2001). The re-
cording operation control section controls the recording
operation based on the recording reservation informa-
tion, or the like. The recording reservation information
processing section holds the received recording reser-
vation information, and analyzes the recording reserva-
tion information, and controls the respective portions.
The recording capacity detecting section detects the re-
cording capacity required by the target video/audio sig-
nal to be recorded. The recording bit rate computing
section computes the optimal recording bit rate in ac-
cordance with, for example, the remaining capacity.
[0070] Among the results of the processings carried
out at the microcomputer block 30, the contents to be
notified to a user are displayed at a display section 48
of the DVD video recorder. Or, the contents are OSD
(on screen display) displayed on a monitor display.
[0071] Note that the timings at which the disk drive 35,
the data processor 36, the encoder section 50, and the
decoder section 60 are controlled by the microcomputer
block 30 are based on the time data from the STC 38.
The operations of recording and playback are usually
executed synchronously with the time clock from the
STC 38. The processings other than the operations of
recording and playback may be executed at timings in-
dependent from the STC 38.
[0072] The decoder section 60 is equipped with a sep-
arator 62, a memory 63, a decoder group 64, and a video
processor 66. The separator 62 separates and removes
respective packs from image information having the
pack structure as shown in FIG. 3. The memory 63 is
used in separating the packs and at the time of execut-
ing other signal processings. The decoder group 64 is
equipped with a V decoder, an SP decoder, and an A
decoder. The V decoder decodes the main image data

(the contents of the video pack) separated by the sep-
arator 62. The SP decoder decodes the supplementary
image data (the contents of the supplementary image
pack) separated by the separator 62. The A decoder de-
codes the audio data (the contents of the audio pack)
separated by the separator 62. The video processor 66
appropriately synthesizes supplementary image data to
be obtained from the SP decoder with the main image
data to be obtained from the V decoder, and superposes
a menu, a highlight button, subtitles, and other supple-
mentary images on the main image, and outputs the im-
age.
[0073] The output of the video processor 66 is input-
ted to a video mixer 71. The video mixer 71 synthesizes
text data. Further, the line which directly takes in the sig-
nal from the TV tuner 44 and the A/V input section 42 is
also connected to the video mixer 71. A frame memory
72 used as a buffer is connected to the video mixer 71.
When the output of the video mixer 71 is digital, the out-
put is outputted to the exterior via an interface (I/F) 73,
and when the output of the video mixer 71 is analog, the
output is outputted to the exterior via a DAC 74.
[0074] When the output of the A decoder is digital, the
output is outputted to the exterior via an interface (I/F)
75. When the output of the A decoder is analog, the out-
put is, analog-converted at a DAV 77 to be outputted to
the exterior via a selector 76. When the selector 76 di-
rectly monitors signals from the TV tuner 44 and the A/
V input section 42, the selector 76 can select the output
from the ADC 52 by the select signal from the micro-
computer block 30. The analog audio signals are sup-
plied to an external component (a multichannel stereo
device having 2 channels to 6 channels) (not shown).
[0075] A brief description of a flow of the video signals
at the recording/playback device shown in FIG. 1 is as
follows.
[0076] First, the inputted AV signal is digitally convert-
ed at the ADC 52. The video signals are inputted to the
V encoder, the audio signals are inputted to the A en-
coder, and character data such as character broadcast-
ing and the like is inputted to the SP encoder. The video
signals are MPEG compressed, and the audio signals
are AC3 compressed or MPEG audio compressed, and
the character data is run-lengthcompressed.
[0077] The packed compressed data from the respec-
tive encoders are made into packets so as to be 2048
bytes, and are inputted to the formatter 56. The format-
ter 56 packs the respective packets, and multiplexes
them, and transmits them to the data processor 36.
[0078] Further, the formatter 56 prepares an RDI pack
on the basis of the aspect information, and places the
RDI pack at the head of the video object unit (VOBU).
The data processor 36 attaches error correction data to
16 packs, and forms ECC (Error Correction Code) block
data. The ECC block data is recorded onto the optical
disk 1001 via the disk drive 35. However, when the disk
drive 35 is in a busy state such as it is currently seeking
or is track jumping or the like, during the period of time
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until the busy state is dissolved, the ECC block data is
stored at the temporary storage section 37.
[0079] Further, the formatter 56 prepares respective
bracketing information during recording, and transmits
the bracketing information to the MPU of the microcom-
puter block 30 periodically (information at the time of in-
terrupting the head of GOP or the like). The bracketing
information is information such as a number of packs of
the VOBU, an end address of an I picture from the head
of the VOBU, a playback time of the VOBU, and the like.
[0080] The aspect information is transmitted to the
MPU at the time of starting recording, and the MPU pre-
pares VOB stream information (STI). The VOB stream
information includes resolution data, aspect data, and
the like. At the time of playback, respective decoder sec-
tions carry out various initial settings on the basis of the
VOB stream information.
[0081] Further, in the DVD for recording/playback, the
video file is one file per one disk. A real time recording/
playback device which processes a DVD for recording/
playback must continue playing back uninterruptedly,
even at the time of accessing (seeking) data. Therefore,
the minimum continuous unit called CDA (continuous
data area) is determined.
[0082] The CDA is advantageously a unit of ECC
block data. Therefore, the size of the CDA is a multiple
of 16 sectors. In the file system, recording is carried out
in CDA units. However, when there are no empty re-
gions of the CDA size in the disk, a short sector used by
another file is permitted to enter in to the CDA. In this
way, recording can be carried out in CDA units.
[0083] FIG. 7 is a figure hierarchically showing a mov-
ie AV file information table (M_AVFIT) in the video man-
ager (VMG). The M_AVFIT includes stream information
(M_VOB_STI). The M_VOB_STI includes a number of
the recorded VOBs (programs), stream numbers of the
audio or the supplementary images corresponding to
the respective VOBs, and attributes of the respective
VOBs (television system, aspect ratio, and the like).
Moreover, M_AVFI includes general information, indi-
vidual information, and time map information (TMAPI)
of the VOBU in the VOB. The time map information is
used at the time of special playback. The general infor-
mation is information showing that the VOB can be
played back or has been temporarily erased, and is in-
formation regarding the date and time when the VOB
was recorded (recording time). The individual informa-
tion is system clock information serving as information
(SMLI) for continuously playing back the search pointers
of the respective VOBs and a plurality of VOBs.
[0084] A recording rate automatic setting function is
provided in the system of the present invention. In ac-
cordance with this function, an optimal recording rate
(recording bit rate) in accordance with the remaining ca-
pacity of an information recording medium having a plu-
rality of recording surfaces, is set.
[0085] As shown in FIG. 1, a copy information detect-
ing/ setting section is provided at the microcomputer

block 30 of the recording/playback device. The copy in-
formation detecting/setting section detects, for exam-
ple, (1) from a signal which has been multiplexed on the
horizontal blanking of a broadcast signal, that copying
of the contents included in the broadcast signal is per-
mitted without any restrictions (there is no restriction of
duplicate copying prohibition), or is permitted only one
time (there is the restriction of duplicate copying prohi-
bition). Or, the copy information detecting/setting sec-
tion detects (2) whether or not the video signal itself in-
cluded in the broadcast signal is scrambled. If the video
signal is scrambled, copying is prohibited. Further, both
of the above-described systems (1) and (2) may be
adopted. The copy information detecting/setting section
stores copying prohibition information on the basis of the
above-described results of detecting.
[0086] The encoder section 50 has a synchronization
signal detecting section 55. The synchronization signal
detecting section 55 detects, from the signals to be pro-
vided from the AV input section 42, the horizontal and
vertical synchronization signals of the image signal, and
transfers information showing the presence/absence of
the synchronization signal to the microcomputer block
30.
[0087] Areas in which the disk management informa-
tion is stored are secured at the memory or the hard disk
of the microcomputer block 30, or at both. FIG. 8 is a
figure showing an example of the disk management in-
formation.
[0088] In the disk management information, there are
a disk management information table and a recording
reservation information table. At the recording reserva-
tion information table, recording reservation general in-
formation is described on each disk (for example, for
each disk identification number). The recording reser-
vation general information includes an identification
code indicating a dedicated disk or a general disk. When
there is no identification code in the recording reserva-
tion general information, the disk is judged to be a gen-
eral disk. The dedicated disk is, for example, a disk for
recording continuous programs to be broadcast at a
specific time every week or from Monday to Friday. The
recording reservation information number, the number
of recording reservation information recorded on the
disk, and the recording reservation information are de-
scribed on the DVD-RAM on which the identification
code indicating a dedicated disk is recorded. Further,
recording reservation information set by the user is re-
corded on the general disk as well. This recording res-
ervation information is read out from the general disk,
and the read recording reservation information is tem-
porarily held at the work RAM.
[0089] As the recording reservation information, there
are the length of information such as the program name/
title and the like, the program name/title, the preparation
date/time of this recording reservation information, va-
lidity/invalidity information of this recording reservation
information, usage permission information of this re-
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cording reservation information, the recording mode
(the amount of recording information), the recording
channel information, recording validity weekly informa-
tion from date and time of the preparation, recording day
of the week (repetition) pattern information, the record-
ing reservation date, the recording start time, the record-
ing end time, the recording group number, the recording
sequence number, the cause of recording failure, and
the like. Among the recording reservation information,
information which designates a target program for which
recording is desired is inputted via a key input section
47 shown in FIG. 1.
[0090] As codes indicating the cause of recording fail-
ure, for example, "00" denotes that there are no causes
for recording failure, "01" denotes that there are no au-
dio image signals, and "02" denotes that copying is pro-
hibited.
[0091] Storage space of the above-described record-
ing reservation information may be a text information en-
try section provided as a DVD standard. Or, storage
space may be secured independently at the recording/
playback device of the present invention. Or, a storage
memory may be readied independently.
[0092] FIG. 9 and FIG. 10 are flowcharts showing the
recording processing which handles reserved record-
ing.
[0093] It is assumed that the device is in the state of
waiting for reserved recording, for example. Namely, it
is assumed that the HDD and the disk drive are in the
state of getting ready for the recording operation. If a
canceling operation of the reserved recording waiting
state, a new recording reservation setting operation, or
a recording operation, or the like is carried out by the
user (step A1, YES), all power sources are turned on,
and initial settings of the respective portions are carried
out (step A2). The user operations are received, and the
processings corresponding to the received operations
are executed (step A3).
[0094] Next, a case in which there are none of the
above-described operations (step A1, NO) will be de-
scribed. The device carries out comparison of the infor-
mation of an internal clock circuit and the reservation
time (recording start time information), and when one
minute before the recording start time is reached (step
A4, YES), all the power sources of set are turned on,
and the initial settings of the respective portions are car-
ried out (step A5).
[0095] When a DVD-RAM disk is loaded into the de-
vice, a disk detection signal by a disk detecting sensor
is provided to the system control section. Usually, when
an initialized disk is loaded and the rotational speed of
the loaded disk reaches a desired speed, the manage-
ment information is read, and the read management in-
formation is stored in the RAM of the system control sec-
tion. This series of operations requires several tens of
seconds (e.g., 30 seconds).
[0096] Before recording starts, it is judged whether or
not there is a synchronization signal in the input signal

(step A6). If there is no synchronization signal immedi-
ately before the recording start time, it may be judged
that there is no synchronization signal. If there is no syn-
chronization signal even when a predetermined period
of time has passed from the recording start time, it may
be judged that there is no synchronization signal. When
there is no synchronization signal (step A6, NO), "01" is
recorded as the cause of recording failure in the con-
tents of the recording reservation information shown in
FIG. 8 (step A7). Namely, "no image signal" is recorded
as the cause of recording failing. Thereafter, the routine
moves onto a reserved recording waiting state.
[0097] If there is a synchronization signal (step A6,
YES), the presence or absence of copy prohibit infor-
mation is confirmed (step A8). If there is copy prohibit
information (step A8, YES), "02" is recorded as the
cause of recording failure in the contents of the record-
ing reservation information shown in FIG. 8 (step A9).
Namely, "there is copy prohibit information" is recorded
as the cause of the recording failing. Thereafter, the rou-
tine moves onto a reserved recording waiting state.
[0098] If there is a synchronization signal (step A6,
YES) and there is no copy prohibit information (step A8,
NO), the routine waits until it becomes the recording
start time (step A10). When it becomes the recording
start time, recording processing is started (step A11).
[0099] When before recording is completed (step
A12, NO), the recording capacity of the disk is insuffi-
cient and the both surfaces mode in which both surfaces
of the disk can be recorded cannot be implemented
(step A13, NO), there is an error. When the both surfac-
es mode can be implemented (step A13, YES), disk re-
placement processing is carried out (step A14), and the
recording processing is continued.
[0100] When recording is completed (step A12, YES),
the reserved recording information for which recording
has been completed is confirmed. If there is no further
reserved recording, the reserved recording information
is erased, and the recording title is set in the PGI and
the recording time is set in the VOBI (step A15). In this
way, when the recorded contents in the disk are played
back later, the recording title and the recording time can
be displayed, and the convenience of use by the user
improves. Further, if there is recording reservation infor-
mation (step A16, YES), the routine enters into the re-
served recording waiting state. If there is no recording
reservation information (step A16, NO), the reserved re-
cording waiting state is cancelled.
[0101] FIG. 11 is a flowchart for explaining setting of
the recording reservation information.
[0102] When the routine enters into the recording res-
ervation information setting mode, the recording reser-
vation information by the user operation is received
(step B1). For example, by pressing a recording reser-
vation button provided on a remote controller, the rou-
tine can be made to move into the recording reservation
setting mode.
[0103] As the recording reservation information, there
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is information as that illustrated in FIG. 8. The recording
mode and the recording time are shown in the recording
reservation information. The storage capacity required
for recording differs in accordance with the recording
mode (recording bit rate). This recording/playback de-
vice is equipped with an automatic recording bit rate set-
ting mode which automatically changes the recording
bit rate in accordance with the remaining capacity of a
disk. If the device is a recording/playback device which
is not equipped with an automatic recording bit rate set-
ting mode (step B2, NO), the recording reservation in-
formation is stored as it is (step B7). The recording mode
at this time is a recording mode set in advance, for ex-
ample, the standard mode.
[0104] This recording/playback device is equipped
with an automatic recording bit rate setting mode (step
B2, YES), the routine moves into the processing of set-
ting the recording bit rate in accordance with the remain-
ing capacity of the disk. Information showing whether or
not recording onto both surfaces thereof is possible is
recorded on the disk. The recording/playback device
reads out the information showing whether recording
onto both surfaces is possible or not, and judges wheth-
er or not recording onto both surfaces is possible.
[0105] If the disk is a disk at which recording on both
surfaces is not possible (step B3, NO), the current disk
remaining capacity (disk remaining capacity of a single
surface) is divided by the recording time, and the record-
ing bit rate is calculated, and the calculated recording
bit rate is set (step B4). Namely, the reservation infor-
mation including the recording bit rate newly set is
stored (step B6).
[0106] If the disk is a both surfaces recordable disk
(step B3, YES), the entire capacity of both surfaces of
the disk is calculated, and the calculated recording en-
tire capacity is divided by the recording time so as to
calculate the recording bit rate, and the calculated re-
cording bit rate is set (step B5). Namely, reservation in-
formation including the newly set recording bit rate is
stored (step B6). The entire capacity of a disk is a ca-
pacity in which the remaining capacity of a first surface
which can be currently accessed and the estimated re-
maining capacity of a second surface are added togeth-
er. The estimated remaining capacity of the second sur-
face is the same as the entire capacity of the first sur-
face. Or, the estimated remaining capacity of the second
surface is half of the entire capacity of the first surface
(i.e., the estimated remaining capacity of the second
surface is at least half of the entire capacity of the first
surface). Note that the recording bit rate is computed by
a recording bit rate computing section.
[0107] As recording bit rate modes, there are an SP
mode (5.0 Mbps), an LP mode (2.4 Mbps), a manual
mode, a just recording mode, and the like. The just re-
cording mode is a mode in which the recording bit rate
is calculated from the recording time and the remaining
capacity and recording is carried out such that all the
remaining capacity is just used up. This just recording

mode corresponds to the recording rate automatic set-
ting function of the present invention.
[0108] The capacity of a recording program is record-
ed in the recording reservation information. If the capac-
ity of the recording program is subtracted from the entire
capacity of the disk checked in advance, the remaining
capacity (free capacity) can be calculated. Further, the
playback time of the recorded program is recorded in
the DVD management information. If all of the playback
times of the video objects recorded on the disk are add-
ed together, the recorded capacity of the disk is known.
If the recorded capacity is subtracted from the entire ca-
pacity of the disk checked in advance, the remaining ca-
pacity can be calculated. Moreover, the capacity which
will be used by future recording can be estimated from
the recording time and the recording bit rate which are
included in the recording reservation information. By us-
ing the capacity used by future recording, the remaining
capacity of the disk can be calculated.
[0109] Here, the features of the recording/playback
device of the present invention will be summarized.
[0110] First, time information needed for reserved re-
cording is detected from the recording reservation infor-
mation by a recording reservation information process-
ing section of the microcomputer block 30. Disk type in-
formation is recorded in a disk management information
table in the disk management information shown in FIG.
8. The disk type information is information showing that
the disk corresponds to which of a single surface type,
a both surfaces type, or a plural layers type. Disk man-
agement information read from the disk is stored in a
work RAM. On the basis of the disk type information in
the disk management information stored in the work
RAM, the microcomputer block 30 judges the type of the
disk. When it is judged that an optical disk corresponds
to the both surfaces type or the plural layers type, a first
remaining capacity at a first surface (for example, a front
surface) or a first recording layer which is firstly recorded
is detected by a remaining capacity detecting section of
the microcomputer block 30. Further, the remaining ca-
pacity detecting section judges that the entire recording
capacity of the first recording surface or the first record-
ing layer and the entire recording capacity of a second
recording surface (for example, a back surface) or a sec-
ond recording layer are the same, and judges that at
least half of the entire recording capacity of the second
recording surface or the second recording layer is the
second remaining capacity. At this time, the entire re-
corded capacity of the second recording surface or the
second recording layer may be judged to be the second
remaining capacity. Further, the remaining capacity de-
tecting section judges the sum of the first and second
remaining capacities to be the current entire remaining
capacity. On the basis of the current entire remaining
capacity and the time necessary for reserved recording,
a recording bit rate computing section of the microcom-
puter block 30 sets the recording bit rate. On the basis
of the set recording bit rate and recording reservation
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information, a recording/playback operation control sec-
tion of the microcomputer block 30 makes a target video/
audio signal be recorded.
[0111] Further, in the present invention, during the
time when the recording surface (or the recording layer)
of the optical disk is changed from the first recording
surface (or the first recording layer) to the second re-
cording surface (or the second recording layer), the tar-
get video/audio signal is temporarily stored in the HDD
2001 at the same rate as the recording bit rate recorded
on the first recording surface (or the first recording lay-
er). The video/audio signal temporarily stored in the
HDD 2001 is recorded onto the second recording sur-
face (or the second recording layer) at a predetermined
timing.
[0112] Further, when the recording surface of the op-
tical disk is changed to the second recording surface (or
the second recording layer), the actual remaining ca-
pacity of the second recording surface (or the second
recording layer) is detected, and a new recording bit rate
can be calculated and set again. In this case, the amount
of the capacity which is temporarily stored in the HDD
2001 may be subtracted from the actual remaining ca-
pacity of the second recording surface (or the second
recording layer), and a new recording bit rate may be
calculated and set again.
[0113] For example, the recording capacity neces-
sary for recording is calculated by the following method
(1) or (2).

(1) The reservation time (the period of time from the
start of recording to the end of recording) for each
program which is recorded in the recording reser-
vation information table is added together, and the
capacity needed for recording is calculated.
(2) At the current point in time, the capacity needed
for recording is calculated by only the reservation
time of the program to recorded next.

[0114] When the disk which is currently loaded is des-
ignated as a dedicated disk for recording a specific pro-
gram, the capacity needed for recording is calculated by
above method (2). Further, when the disk is not a dedi-
cated disk, the capacity needed for recording is calcu-
lated by above method (1). The capacity needed for re-
cording is calculated, and the current remaining capac-
ity is calculated at the time of loading the disk, and the
current remaining capacity and the capacity needed for
recording are compared. When the current remaining
capacity is extremely small, a warning display may be
carried out.
[0115] Herein, a method has been described in which
the results of adding the actual remaining capacity of
one recording surface (or recording layer) and the esti-
mated remaining capacity of the other recording surface
(or recording layer), is estimated to be the entire remain-
ing capacity, and the recording bit rate is determined on
the basis of the estimated entire remaining capacity, and

recording is started. This method has even considered,
after recording on the one recording surface (or record-
ing layer) is completed, detecting the actual remaining
capacity of the other recording surface (or recording lay-
er), and again setting the recording bit rate. Moreover,
in order to determine an appropriate recording bit rate,
the results of adding the actual remaining capacity of
the one recording surface (or recording layer) and the
actual remaining capacity of the other recording surface
(or recording layer) can be used as the actual entire re-
maining capacity, a recording bit rate can be determined
on the basis of the actual entire remaining capacity, and
recording can be started. In this case, if the disk is a
both surfaces type disk, before recording starts, for ex-
ample, the disk is rotated by a disk changer section 300,
and the actual remaining capacities of both surfaces are
checked. If the disk is a two layer type disk, before re-
cording starts, the focus is switched, and the actual re-
maining capacities of both layers are checked. In ac-
cordance with this method, a more exact remaining ca-
pacity can be grasped, and a recording bit rate which
just fits the recording time can be set.
[0116] FIG. 12 is a flowchart showing the disk replace-
ment processing of FIG. 10. Here, the replacing of disks
or the inversion of disks will be described.
[0117] The microcomputer block 30 controls a disk
changer section 300 to execute disk replacement
processing or disk inversion processing (hereinafter,
both will be called disk replacement processing). When
the routine proceeds into the disk replacement process-
ing, "currently replacing disk" is displayed on the screen
(step C1), and the microcomputer block 30 outputs a
disk stop instruction to the disk drive 35 (step C2). The
disk drive 35 outputs a processing end status in re-
sponse to the disk stop instruction. When the microcom-
puter block 30 receives the processing end status (step
C3, YES), the microcomputer block 30 sets the AV data
to be transferred to the hard disk drive device 2001 in
CDA units (step C4).
[0118] Next, the microcomputer block 30 outputs a
disk replace instruction to the disk changer section 300
(step C5). The disk changer section 300 which receives
the disk replace instruction drives the tray on which the
disk is loaded so as to be in a state in which disk re-
placement is possible. Namely, the tray is sent out to the
exterior of the device. Here, the user turns the disk on
the tray over or loads a new disk on the tray, and pushes
the tray in toward the device. The pushed-in tray moves
into the inner portion of the device, and at this time, the
disk drive 35 outputs a processing end status in re-
sponse to the disk replace instruction. When the micro-
computer block 30 receives the processing end status
(step C6, YES), the presence/absence of a disk on the
tray is checked.
[0119] If a disk exists on the tray (step C7, YES), the
management data is read out from the disk on the tray
(step C8), and the free capacity is checked. If there is
no free capacity (step C9, NO), the microcomputer block
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30 outputs a disk replace instruction to the disk changer
section 300 again (step C5). If there is free capacity
(step C9, YES), the address of the writing destination is
determined (step C10), the file system is read, the VMG
is read (or prepared), the VMG table is prepared (step
C11), and the recording bit rate is set (step C12). When
the routine moves into the disk replacement processing
in the midst of recording, the recording bit rate set after
the completion of the disk replacement processing may
be the same as the recording bit rate before the disk
replacement processing. Further, the recording bit rate
may be newly recalculated from the remaining recording
time and the remaining capacity of the disk.
[0120] If there is no disk on the tray (step C7, NO),
"There is no disk. Please insert a disk." is displayed on
the screen (step C13). When the disk is replaced (step
C14, YES) or the disk is turned over (step C14, YES),
the processing moves on to step C8. If the disk has not
been replaced for a predetermined period of time (step
C15, NO), "Replacement was not in time. Recording has
been stopped." is displayed on the screen (step C16).
Moreover, recording stopping processing is carried out,
and the portion which was recorded on the hard disk (e.
g., the duplicate recorded portion) is cleared (step C17),
and the operation moves to the usual processing.
[0121] FIG. 14 is a figure showing an example of dis-
play screens at the time of setting the recording reser-
vation information.
[0122] When the routine moves to the recording res-
ervation information setting mode, first, a setting screen
for the program name, the channel, and the recording
mode is displayed. Next, a setting screen for the setting
day, the valid day of the week, the starting week, and
the valid week is displayed. Next, an inquiry screen
which inquires whether the reservation is set or not for
the same groups as other reservations is displayed, and
the selection screen of the REC group numbers is dis-
played. Lastly, a screen for reservation confirmation is
displayed.
[0123] FIG. 15 is a flowchart showing reservation re-
cording failure displaying processing.
[0124] Information relating to a user operation guide
menu is read out from a table in which various types of
guide information are stored, and a user operation guide
menu screen is displayed. From the menu screen, op-
eration moves to a reservation recording failure display-
ing processing mode. In the reservation recording fail-
ure displaying processing mode, first, the reservation re-
cording information is read out (step D1). If there is res-
ervation information having a recording failure flag (step
D2, YES), recording failure information is displayed
(step D3). If there is no reservation information having
a recording failure flag (step D2, NO), the operation
moves on to the usual processing (step D4).
[0125] FIG. 16 shows an example of displays of the
recording failure information. When the target video/au-
dio signal cannot be obtained, "Because there is no sig-
nal, recording could not be carried out." or the like is

displayed. Further, when copy prohibition information is
attached to the target video/audio signal, "Because of
copy prohibition, recording could not be carried out." or
the like is displayed.

Claims

1. A recording rate automatic setting recording device,
characterized by comprising:

recording means (35) for recording a video sig-
nal on an information recording medium;
reserved recording time detecting means (30)
for, on the basis of recording reservation infor-
mation, detecting a reserved recording time
needed for reserved recording;
remaining capacity calculating means (30) for
detecting a remaining capacity of a first record-
ing surface and a remaining capacity of a sec-
ond recording surface of the information re-
cording medium, and for calculating a capacity,
in which the remaining capacities of both sur-
faces are added together, as an entire remain-
ing capacity;
recording bit rate setting means (30) for setting
a recording bit rate, on the basis of the entire
remaining capacity calculated by the remaining
capacity calculating means and the reserved
recording time detected by the recording time
detecting means; and
recording control means (30) for, in accordance
with the recording bit rate set by the recording
bit rate setting means and the recording reser-
vation information, recording a target video sig-
nal onto the first and second recording surfaces
of the information recording medium.

2. A recording rate automatic setting recording device,
characterized by comprising:

recording means (35) for recording a video sig-
nal on a predetermined recording surface of an
information recording medium;
reserved recording time detecting means (30)
for, on the basis of recording reservation infor-
mation, detecting a reserved recording time
needed for reserved recording;
remaining capacity calculating means (30) for
detecting an entire capacity and a remaining
capacity of a first recording surface of the infor-
mation recording medium which can be ac-
cessed by the recording means, and for, as-
suming a capacity which is at least half of the
entire capacity of the first recording surface to
be a remaining capacity of a second recording
surface of the information recording medium,
calculating a capacity, in which the remaining
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capacity of the first recording surface and the
remaining capacity of the second recording sur-
face are added together, as an entire remaining
capacity;
first recording bit rate setting means (30) for
setting a recording bit rate, on the basis of the
entire remaining capacity calculated by the re-
maining capacity calculating means and the re-
served recording time detected by the record-
ing time detecting means; and
first recording control means (30) for, in accord-
ance with the recording bit rate set by the first
recording bit rate setting means and the record-
ing reservation information, recording a target
video signal onto the first and second surfaces
of the information recording medium.

3. A recording rate automatic setting recording device
according to claim 2, characterized in that the re-
maining capacity calculating means calculates the
entire remaining capacity after confirming that the
information recording medium is a plural-surfaces
recordable medium.

4. A recording rate automatic setting recording device
according to claim 2, characterized in that the re-
maining capacity calculating means assumes the
entire capacity of the first recording surface to be
the remaining capacity of the second recording sur-
face, and calculates the entire remaining capacity.

5. A recording rate automatic setting recording device
according to claim 2, characterized by further com-
prising:

backup recording means (2001) for, during a
period of time from a state in which the first re-
cording surface can be accessed until a state
in which the second recording surface can be
accessed, and in accordance with the record-
ing bit rate set by the first recording bit rate set-
ting means, temporarily recording a video sig-
nal in a recording section built-in in a device dif-
ferent from the information recording medium.

6. A recording rate automatic setting recording device
according to claim 2, characterized by further com-
prising:

second recording bit rate setting means (30)
for, when a state in which the second recording
surface can be accessed is reached, detecting
the actual remaining capacity of the second re-
cording surface, and on the basis of the actual
remaining capacity of the second recording sur-
face and a remaining recording time of target
video data to be recorded onto the second re-
cording surface, setting again a recording bit

rate; and
second recording control means (30) for, on the
basis of the recording bit rate set again by the
second recording bit rate setting means and the
recording reservation information, recording
the target video signal onto the second record-
ing surface of the information recording medi-
um.

7. A recording rate automatic setting recording device
according to claim 5, characterized by further com-
prising:

second recording bit rate setting means (30)
for, when a state in which the second recording
surface can be accessed is reached, detecting
the actual remaining capacity of the second re-
cording surface, and setting the recording bit
rate again on the basis of a balance remaining
capacity, in which a capacity of the video signal
temporarily stored in the recording section is
subtracted from the actual remaining capacity
of the second recording surface, and the re-
maining recording time of target video data to
be recorded onto the second recording surface;
and
second recording control means (30) for, on the
basis of the recording bit rate set again by the
second recording bit rate setting means and the
recording reservation information, recording
the target video signal onto the second record-
ing surface of the information recording medi-
um.

8. A recording rate automatic setting recording meth-
od, characterized by comprising:

detecting a reservation recording time needed
for reserved recording on the basis of recording
reservation information (B5);
detecting an entire capacity and a remaining
capacity of a first recording surface of an infor-
mation recording medium (B5);
assuming a capacity which is at least half of the
entire capacity of the first recording surface to
be a remaining capacity of a second recording
surface of the information recording medium
(B5);
calculating a capacity, in which the remaining
capacity of the first recording surface and the
remaining capacity of the second recording sur-
face are added together, as the entire remain-
ing capacity (B5);
setting a recording bit rate, on the basis of the
entire remaining capacity and the reservation
recording time (B5); and
recording a target video signal onto the first and
second recording surfaces of the information
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recording medium in accordance with the re-
cording bit rate and the recording reservation
information (A11).
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